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1
LATERAL DELTOID EXERCISE MACHINE
WITH ROCKING USER SUPPORT

RELATED APPLICATION

The present application claims the benefit of U.S. provi-
sional patent application No. 61/554,356 filed Nov. 1, 2011,
which is incorporated herein by reference in its entirety.

BACKGROUND

1. Field of the Invention

This invention relates generally to exercise machines for
performing isolation exercises, and is particularly concerned
with a lateral raise or deltoid exercise machine.

2. Related Art

The shoulder or deltoid muscle is made up of three sets of
muscles or muscle fibers, specifically anterior fibers, lateral
fibers, and posterior fibers, referring to the location on the
shoulder. In order to perform a lateral deltoid exercise, the
arms are rotated outward and upward about the shoulder joint.
This exercise can be performed as a free weight exercise, with
the arms initially hanging at the sides of the body and the
hands gripping dumbbells with the palms facing inward and
elbows bent.

In known lateral deltoid machines, the user is seated in a
stationary position and engages arm pads on exercise arms at
each side of the seat with their arms bent at the elbow and their
hands gripping handles at the ends of the exercise arms. The
arms are then rotated to push the exercise arms upward and
outward against an exercise resistance or load. This type of
exercise does not exercise all of three sets of shoulder or
deltoid muscles evenly.

SUMMARY

A deltoid exercise machine in one embodiment has a mov-
ing user engagement device and a connecting linkage which
translates movement of the user engagement device into rock-
ing movement of the user support.

The deltoid exercise machine in a first embodiment has a
user support which is pivotally mounted on a stationary main
frame and linked to a moving user engagement device or
exercise arm assembly, so that movement of the user engage-
ment device during an exercise is translated into rotation of
the user support about its pivot axis. In the first embodiment,
the user support comprises a user seat and the user engage-
ment device comprises left and right pivoted exercise arms
configured for engagement by the user’s forearms and hands
when seated on the user support. The exercise arms are piv-
otally mounted on a stationary support frame for movement
outwardly and upwardly from respective rest positions on
opposite sides of the user support. A connecting linkage trans-
lates movement of the exercise arms into movement of the
user support. An exercise resistance or load is associated with
the exercise arms, user support, or connecting linkage for
resisting the deltoid exercise movement.

The combined movement of the user support and exercise
arms provides a safer, more natural feeling exercise motion
that constantly adjusts the position of the user during the
exercise to maintain proper alignment between the parts
throughout the exercise. In one embodiment, the user support
seat is rotated forward as the exercise arms are rotated
upward, and the user’s arms do not follow the upper torso
with the user seat rotation. The shift between these body parts
throughout the exercise alters the demand on the deltoid
muscle to shift from the front of the muscle rearward, provid-
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2

ing a greater range of muscle engagement during the exercise
as compared to a deltoid machine with a stationary support.
The result is a more natural feeling exercise movement that
more closely replicates the movement found in a correspond-
ing free weight exercise, and a more uniform exercise of the
entire deltoid muscle. In an alternative embodiment, the user
support seat rotates rearward as the exercise arms move out-
ward and upward from the start to the end of the exercise, so
that the demand on the deltoid muscle shifts from the rear to
the front during the exercise.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of the present invention, both as to its structure
and operation, may be gleaned in part by study of the accom-
panying drawings, in which like reference numerals refer to
like parts, and in which:

FIG. 1 is arear perspective view of a lateral deltoid exercise
machine according to a first embodiment, with the machine in
a start position for a deltoid exercise;

FIG. 2 is a rear perspective view similar to FIG. 1 but
showing the exercise arms in an end position for a deltoid
exercise;

FIG. 3 is a front perspective view of the machine in the start
position of FIG. 1;

FIG. 4 is a front perspective view of the machine in the end
position of FIG. 2;

FIG. 5 is a side elevation view of the machine in the start
position of FIGS. 1 and 3;

FIG. 6 is a side elevation view of the machine in the end
position of FIGS. 2 and 4;

FIG. 7 is a rear elevation view of the machine in the start
position of FIGS. 1, 3 and 5;

FIG. 8 is a rear elevation view of the machine in the end
position of FIGS. 2, 4 and 6;

FIG. 9 is atop plan view of the machine in the start position
of FIGS.1,3,5and 7,

FIG. 10 is a top plan view of the machine in the end position
of FIGS. 2,4, 6 and 8;

FIG. 11 is a broken away, perspective view of the machine
of FIGS. 1 to 10 with some parts removed to illustrate the
cable routing between the user support and exercise resis-
tance;

FIG. 12A is a rear perspective view of the lateral deltoid
machine in the start position of FIG. 1 with a user seated on
the rocking user support and engaging the exercise arms;

FIG. 12B is a rear perspective view similar to FIG. 12A but
showing the machine and user in an end position for a deltoid
exercise;

FIG. 13A is a rear elevation view illustrating the machine
and user in the start position of FIG. 12A

FIG. 13B is a rear elevation view illustrating the machine
and user in the end position of FIG. 12B;

FIG. 14A is a side elevation view illustrating the machine
and user in the start position of FIGS. 12A and 13A;

FIG. 14B is a side elevation view similar to FIG. 14A but
showing the machine and user in the end position of FIG.
12B;

FIG. 15 is a side elevation view illustrating the two posi-
tions of FIGS. 14A and 14B superimposed, to illustrate the
movements of the moving parts of the machine during an
exercise;

FIG. 16 is a perspective view illustrating a modification of
the exercise machine of FIGS. 1-15, with the machine in a
start position for a lateral deltoid exercise;
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FIG. 17 is a perspective view of a lateral deltoid exercise
machine according to a second embodiment, with the
machine in a start position for a deltoid exercise;

FIG. 18 is a front perspective view similar to FIG. 17 but
showing the exercise arms in an end position for a deltoid
exercise;

FIG. 19 is a rear perspective view of the machine in the start
position of FIG. 17,

FIG. 20 is a rear perspective view of the machine in the end
position of FIG. 18;

FIG. 21 is a side elevation view of the machine in the start
position of FIGS. 17 and 19;

FIG. 22 is a side elevation view of the machine in the end
position of FIGS. 18 and 20;

FIG. 23 is a front elevation view of the machine in the start
position of FIGS. 17,19 and 22;

FIG. 24 is a front elevation view of the machine in the end
position of FIGS. 18, 20 and 22;

FIG. 25 is a top plan view of the machine in the start
position of FIG. 17,

FIG. 26 is atop plan view of the machine in the end position
of FIG. 18;

FIG. 27 is a broken away, perspective view of the machine
of FIGS. 17 to 26 illustrating the cable routing between the
exercise arm assembly and user support and between the user
support and exercise resistance;

FIG. 28A is a front perspective view of the lateral deltoid
machine in the start position of FIG. 17 with a user seated on
the rocking user support and engaging the exercise arms;

FIG. 28B is a front perspective view similar to FIG. 28A
but showing the machine and user in an end position for a
deltoid exercise;

FIG. 29A is a side elevation view illustrating the machine
and user in the start position of FIG. 28A;

FIG. 29B is a side elevation view similar to FIG. 29A but
showing the machine and user in the end position of FIG.
28B;

FIG. 30A is a front elevation view illustrating the machine
and user in the start position of FIGS. 28A and 29A;

FIG. 30B is a front elevation view similar to FIG. 30A but
showing the machine and user in the end position of FIGS.
28B and 29B;

FIG. 31 is a side elevation view illustrating the two posi-
tions of FIGS. 29A and 29B superimposed, to illustrate the
movements of the moving parts of the machine during an
exercise; and

FIG. 32 is a front elevation view illustrating the two posi-
tions of FIGS. 30A and 30B superimposed.

DETAILED DESCRIPTION

Certain embodiments as disclosed herein provide for a
lateral deltoid exercise machine with a rocking user support.
Both the user support and a user engagement device or exer-
cise arm assembly move during an exercise, with a connect-
ing linkage translating movement of the user engagement
device to rocking movement of the user support so that the
user support tracks the user engagement device to adjust the
position of the user relative to the user engagement device
during the exercise and provide more uniform muscle exer-
cise and better stability to the user.

After reading this description it will become apparent to
one skilled in the art how to implement the invention in
various alternative embodiments and alternative applications.
However, although various embodiments of the present
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invention will be described herein, it is understood that these
embodiments are presented by way of example only, and not
limitation.

FIGS. 1 to 11 illustrate a first embodiment of a lateral
deltoid exercise machine 10, while FIGS. 12A to 15 illustrate
a user in an exercise position on the machine and performing
a deltoid exercise. The deltoid exercise machine 10 in the
illustrated embodiment has a user support 12 which is pivot-
ally mounted on a stationary main frame 14 and linked to a
moving user engagement device or exercise arm assembly 15
via connecting linkage 11 so that movement of the user
engagement device during an exercise is translated into rota-
tion of the user support about its pivot axis, as described in
more detail below. An exercise resistance or load is associated
with the exercise arms, user support, or connecting linkage
for resisting the deltoid exercise movement. In the illustrated
embodiment, the exercise resistance comprises a selectorized
weight stack 16 in weight stack housing 18 which is linked to
the user support 12 via a cable and pulley assembly 13 illus-
trated in more detail in FIG. 11. Other types of exercise
resistance may be linked to any of the moving parts of the
machine in other embodiments, such as weight plates, rubber
bands, flex rods, or hydraulic, pneumatic, or electro-magnetic
resistance or loads.

The stationary main frame 14 has a floor engaging base
strut 17, a front upright 19 which curves rearward towards the
upper end, and a short stand off post 22 projecting upward
from foot 20 at the rear end of strut 17. Bumper pad 23 is
mounted at the top of post 22. A pivot mount housing or frame
37 extends vertically upwards from the upper end of front
upright 19. Pivot sleeves 52 are secured to opposite sides of
frame or pivot housing 37. The front cover of housing 37 is
omitted in FIG. 1 to reveal the pivot linkage. A pivot support
post 26 extends upwardly from base strut 17 at a location
spaced forward from stand off post 22. An angled cable guide
tube 24 extends between the base strut and the weight stack
housing 18, which is positioned alongside front upright 19 to
provide a relatively small footprint for the machine, as best
illustrated in FIG. 10. A support strut 25 extends from a raised
position on front upright 19 to the weight stack housing 18
and is secured to the rear of the housing, as illustrated in FIG.
3. The connection between the weight stack housing and main
frame may be reversible so that the weight stack can be
mounted on either side of the main frame.

The user support 12 has telescopically adjustable support
post 27 on which seat pad 28 is mounted, and a base strut 29
extending forward from post 27 beneath the seat pad, as best
illustrated in FIGS. 5 and 6. The lower end of seat support post
27 rests on bumper pad 23 in the rest or start position of FIG.
5. Base strut 29 is pivotally mounted on a pivot bracket 30 at
the upper end of pivot support post 26 via pivot 31 for rotation
about user support pivot axis 32 which is located under a
forward end of seat pad 28 in the start position of FIG. 5. The
forward end of base strut 29 is inclined downwards in the
exercise start position, and footrests 34 are mounted on a
cross bar at the forward end of the base strut. A pivot sleeve 35
is secured to the cross bar at the forward end of the base strut
29 and swivel link 36 forming part of connecting linkage 11
is rotatably secured to sleeve 35 via mounting post 38, as best
illustrated in FIGS. 1, 3, 5, 9 and 11. A cable anchor 40 is
secured to the upper side of sleeve 35 and forms part of the
cable and pulley linkage 13 between the weight stack and user
support, as described in more detail below.

The exercise arm assembly 15 comprises left and right
pivoted exercise arms 50 configured for engagement by the
user’s forearms and hands when seated on the user support.
Asbestillustrated in FIGS. 1, 3, 7 and 9, each exercise arm 50
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has a pivot bracket 51 secured at its forward end and pivotally
mounted on a respective side of pivot housing 37 via a pivot
pin extending between opposite side plates of bracket 51 and
rotatably engaged in a respective pivot sleeve 52 secured to
the frame 37, defining spaced, horizontal arm pivot axes 541
and 54R (FIG. 7) which are perpendicular to user support
pivotaxis 32. Each pivot bracket 51 has an extended side plate
55 which extends into the housing and is pivotally linked with
connecting linkage 11 inside housing 37. Connecting linkage
11 comprises a pair of drive links 56 each having an upper end
pivotally connected to the inner end of a respective side plate
55 via pivot connection or universal joint 53 and a lower end
pivotally connected to rotating swivel link 36 via pivot con-
nection or universal joint 57, allowing for articulating move-
ment of the drive link relative to plate 55 at the upper end and
swivel link 36 at the lower end, as seen in FIGS. 5 to 8.

Each arm 50 has an arm pad 58 at its rear end and a handle
or grip 60 spaced forward from arm pad 58 and configured for
gripping by a user 90 with their palms facing inward and
slightly downward and the back of each forearm 92 pressed
against the respective arm pad 58 in the exercise start position,
as best illustrated in FIGS. 12A and 14A. The arm or forearm
pads 58 face inwards and are angled slightly downward in the
start position, as illustrated in FIGS. 1, 3 and 7. Each forearm
pad 58 is inclined outwardly from the upper to the lower end
of the pad in the start position of FIG. 7.

The user support 12 is linked to selected weights in weight
stack 16 via a cable and pulley assembly 13 in a standard
manner, as best illustrated in FIG. 11, so as to provide resis-
tance to rotation of the user support between the start and end
positions of FIGS. 1 and 2. The cables of the cable and pulley
assembly 13 are only shown in FIG. 11, and are omitted from
the other drawings for clarity. Some parts of the machine 10
are omitted in FIG. 11 to reveal the details of the cable and
pulley linkage. Cable 41 extends from base frame cable
anchor 40 at the forward end of base strut 29, around a first
pulley 43 on the forward upright 19 of the user support frame,
and then around a second pulley 44 on the base strut 17 of the
main frame at the junction between strut 17 and upright 19.
Cable 41 then extends through the tubular base strut 17 and
into the cable guide tube or strut 24 between the base strut 17
and weight stack housing 18, around additional guide pulleys
45, 46 in the guide tube and upwardly directed guide pulley 47
in the base of housing 18. The cable 41 is then guided through
upright guide tube or strut 48 of the weight stack housing and
around guide pulleys 49 at the top of housing 18, and extends
downward for connection to a selected number of weights in
weight stack 16 in the standard manner.

The user support and exercise arm pivot mounts which
define pivot axes 32, 541 and 54R, together with the connect-
ing linkage 11, define predetermined movement paths of the
exercise arms and user support during an exercise. FIGS. 1, 3,
5, 7 and 9 illustrate the start or rest position of the lateral
deltoid machine 10, while FIGS. 2, 4, 6, 8 and 10 illustrate an
exercise end position. FIGS. 12A to 15 illustrate the same
positions with user 90 seated on the machine and performing
a lateral deltoid exercise. As best illustrated in FIGS. 5, 6, and
15, the seat pad 28 of the user support and the portion of base
strut 29 extending from support post 27 are both substantially
horizontal in the exercise start position, and are angled
upward at an angle of around sixteen degrees in the end or
stop position of FIG. 6.

The exercise arms 50 each rotate outward and upward
between the start position of FIGS. 1, 3, 5, 7 and 9 and the end
position of FIGS. 2, 4, 6, 8 and 10, while the connecting
linkage 11 between each exercise arm and the forward end of
the user support simultaneously rotates the user support
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between the start and end positions. In FIG. 15, the start and
finish positions of the machine are overlapped. Part numbers
followed by the letter A correspond to the solid line, start
position of the rear deltoid exercise machine and part num-
bers followed by the letter B correspond to the dotted line, end
position of the machine. As illustrated in FIG. 15, the user
support rotates through an angle of sixteen degrees around the
pivot axis 32 between the start position and end positions
shown in solid and dotted outline, respectively, while each
exercise arm 50 rotates about its respective pivot axis 54R and
54L, respectively, between lower positions S0A on opposite
sides of the seat in the start position (see FIGS. 5, 9 and 15)
and raised positions 50B spaced upwardly and outwardly
from the start position in the end position (see FIGS. 8,10 and
15). Each arm rotates upward through an angle of no more
than 100 degrees between the start and end position. As illus-
trated in FIGS. 7 and 8, each lower arm or forearm pad 58
faces inwardly and is angled slightly outwards from its upper
to its lower end at the start of an exercise, at an angle of around
23 degrees to the vertical orientation, and is directed down-
ward and outward in the exercise end position.

FIGS. 12A to 14B illustrate a user 90 seated on the user
support 12 and performing a lateral deltoid exercise. In order
to use the lateral deltoid exercise machine 10, the user first sits
on the seat pad facing the front end of the machine with their
feet engaging footrests 34 and the user support in the rest or
start position, as illustrated in FIGS. 12A, 13A and 14A. The
height of seat pad 28 may be adjusted by the user as needed,
using telescoping adjustment mechanism 65, so that the fore-
arms line up with the arm pads 58 and handles 60 when the
forearm is bent forward at the elbow, as best illustrated in FIG.
12A. Once the seat is at the proper height, the user assumes a
seated position with the feet placed on the footrests and the
upper torso between the arm pads 58 of exercise arms 50. The
user then places the back of each forearm 92 against the
respective arm pad 58 while grasping the handle 60 for sta-
bilization. In the start position, the user’s torso is straight
upward, as illustrated in FIG. 14A and in solid outline in F1G.
15, and the shoulder joints are substantially lined up with the
respective exercise arm axes 541, and 54R.

Once properly positioned in the exercise start position, the
user 90 rotates their arms upward while pressing the forearms
against the arm pads 58 until the user’s upper arms extend
straight out at the sides in the exercise end position, as indi-
cated in FIGS. 13B and 14B. The user then returns the arms to
the starting position and repeats the exercise for the desired
number of repetitions.

As the arms are rotated upward, the pivot brackets 51
secured at the forward end of each exercise arm rotate
upwardly about pivot axes 541 and 54R, respectively, simul-
taneously pivoting the ends of extended plates 55 downwards
and pushing drive links 56 downward. This in turn forces the
forward end of user support base strut 29 to rotate downward
about user support pivot axis 32 while the rear end rotates
upward, moving the seat pad into a forwardly inclined posi-
tion as illustrated in FIGS. 12B, 13B and 14B, and in dotted
outline in FIG. 15. As the forward end of the base strut rotates
downward, it pulls on the cable 41 connected to anchor 40,
lifting the weights in weight stack 16 linked to the cable to
provide a selected amount of exercise resistance. As noted
above, the user’s upper torso is upright or substantially
upright at the start of the exercise. As the seat pad 28 rotates
forward during the exercise, the user’s torso also rotates for-
ward through around sixteen degrees. The sixteen degree shift
of the body angle through the lift alters the demand on the
deltoid muscle to shift from forward to rear which provides a
greater range of muscle engagement compared to a stationary
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machine. The more forward position of the body at the top of
the exercise movement puts the user in a better power position
and improves the body’s ability to manage the weight being
lifted. Thus, at the start of the exercise, the forward part of the
user’s deltoid muscle is activated, while the rear of the user’s
deltoid muscle is activated during the exercise as they rotate
their arms outward and upward to the end position while their
body moves forward.

In lateral deltoid exercise machine 10 of FIGS. 1 to 15, the
vertical gravitational center line of the user support extending
through pivot axis 32 is in front of the user’s torso in the start
position and extends through the user’s torso in the dotted line
end position of FIG. 15, and part of the user’s weight is on
each side of the gravitational center line in both the start and
end position. This helps to keep the exercise resistance more
uniform throughout the movement and reduces resistance
drop off. The combined movement of the user support and
exercise arms provides a safer, more natural feeling exercise
motion that constantly adjusts the position of the user during
the exercise to maintain proper alignment between the parts
throughout the exercise. As can be seen by comparison of the
solid and dotted line positions of the user’s arms in FIG. 15,
the arms do not move forward with the upper torso of the
user’s body, since the exercise arms are pivoted to the station-
ary main frame upright 19 and only rotate outward and
upward, providing a greater range of deltoid muscle involve-
ment in the exercise as compared with the stationary lateral
deltoid exercise.

The rotating swivel link 36 at the forward end of the user
support which links the user support to the exercise arms
allows a bilateral exercise movement, meaning that one exer-
cise arm can be lifted at a time, rather than lifting both exer-
cise arms simultaneously. If one exercise arm is lifted instead
of two, the user support rotates through half the distance or
angle through which it rotates when both arms are lifted
together, and half the resistance is provided. Using both arms
simultaneously provides full resistance and results in forward
rotation of the user support through sixteen degrees, as illus-
trated in FIG. 15. However, if only one exercise arm is lifted,
such as the right hand exercise arm, the right hand drive link
56 is pushed downwards, causing the swivel link 36 to rotate
about the pivot axis defined by post 38 rotating in sleeve 35.
The articulating or universal swivel joint 57 allows the lower
end of the left hand drive link to rotate inward to accommo-
date swiveling of link 36, pushing down the forward end of
the base strut and rotating the user support through half the
distance as compared to lifting both arms, or around eight
degrees in the illustrated embodiment. In an alternative
embodiment, swivel link 36 may be replaced with a rigid link
if only unilateral exercise arm movement is desired.

Although the pivot mount assembly or frame 37 is shown
with an open front in the drawings, it may be a pivot housing
with the open front closed with a cover plate in an alternative
embodiment, and the pivot links and drive links may also
enclosed in an outer housing or shield if desired, with open-
ings to allow for the arm and user base strut movement
between exercise start and end positions.

FIG. 16 illustrates a lateral deltoid exercise machine 10A
similar to the machine of FIGS. 1 to 15 but with some modi-
fications. In FIG. 16, the arm pads 58 of FIGS. 1 to 15 are
replaced by roller pads 180 mounted on projecting portions of
the exercise arms 50. Additionally, toe guards 182 are pro-
vided at the forward ends of footrests 34. The pivot housing
37 is also larger than in FIGS. 1 to 15 and modified in shape,
and is shown in FIG. 16 with the front cover in place. The
pivot connection between plates 55 and the upper ends of
drive links 56 inside housing 37 is identical to the linkage
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shown in FIGS. 1 to 15. As in the first embodiment, the inner
ends of extended side plates 55 extend through slots in the
side walls of the housing to allow for pivotal movement of the
bracket 51 between the start and end positions which are
identical to the positions shown in FIGS. 12A and 12B.
Machine 10A is otherwise identical to the machine of FIGS.
1 to 15, and like reference numbers are used for like parts as
appropriate.

FIGS. 17 to 27 illustrate a second embodiment of a lateral
deltoid exercise machine 110, while FIGS. 28A to 32 illus-
trate a user in an exercise position on the machine and per-
forming a deltoid exercise. This embodiment is similar to the
first embodiment but has a user support with a back rest, and
the user faces in the opposite direction while performing the
exercise. The connecting linkage in this embodiment is also
different, and comprises a cable and pulley linkage instead of
drive links 56 as in the previous embodiment. Other differ-
ences are the position of the weight stack and the movement
of the user support during an exercise, as explained in more
detail below.

Deltoid exercise machine 110 has a user support 112 which
is pivotally mounted on a stationary main frame 114 and
linked to a moving user engagement device or exercise arm
assembly 115 via connecting linkage 111 (FIG. 27), so that
movement of the user engagement device during an exercise
is translated into rotation of the user support about its pivot
axis, as described in more detail below. An exercise resistance
or load is associated with the exercise arms, user support, or
connecting linkage for resisting the deltoid exercise move-
ment. In the illustrated embodiment, the exercises resistance
comprises a selectorized weight stack 116 in weight stack
housing 118. Other types of exercise resistance may be linked
to any of the moving parts of the machine in other embodi-
ments, such as weight plates, rubber bands, flex rods, or
hydraulic, pneumatic, or electro-magnetic resistance or
loads.

The stationary main frame 114 has a floor engaging base
strut 117 and a rear upright 119 which curves forward towards
the upper end. The base strut 117 has a ground engaging foot
120 at its forward end, and a short, forwardly inclined stand
off post 122 projects upward from foot 120. A pivot support
post 126 extends upwardly from base strut 117 at a location
spaced forward from rear upright 119. A transverse strut or
cable guide tube 124 extends between the base strut and the
weight stack housing 118. A support strut 125 extends from a
raised position on rear upright 119 to the weight stack housing
118 and is secured to the rear of the housing, as illustrated in
FIG. 19. The connection between the weight stack housing
and main frame may be reversible so that the weight stack can
be mounted on either side of the housing.

The user support 112 has a generally L-shaped support
frame 127 which is pivotally mounted on a pivot bracket 128
at the upper end of pivot support post 126 via pivot 129 for
rotation about user support pivot axis 130. The user support
frame 127 has an upright portion 132 which is slightly for-
wardly inclined in the rest or start position of FIG. 21, and a
base portion 134 which projects forward from the lower end
of'upright portion 132. A seat pad 135 is adjustably mounted
on base 134 adjacent upright 132 via telescopic adjuster
mechanism 136, and a back pad 138 and head rest 139 are
mounted on upright portion 132. Footrests 140 are mounted
on a cross bar at the forward end of base portion 134.

The user support frame 127 is linked to selected weights in
weight stack 116 via a cable and pulley assembly 113 in a
standard manner, as best illustrated in FIG. 27, so as to pro-
vide resistance to rotation of the support frame 127 between
the start and end positions of FIGS. 17 and 18. The cables of
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the cable and pulley assembly 113 are only shown in FIG. 27,
and are omitted from the other drawings for clarity. A cable
141 extends from base frame cable anchor 142 on base strut
117, around a first pulley 143 on the base portion 134 of the
user support frame, and then around a second pulley 144 on
the base 117 of the main frame which is spaced to the rear of
anchor 142. Cable 141 then extends through the tubular base
strut 117 and into the cable guide tube or strut 124 between
the base strut 117 and weight stack housing 18, around addi-
tional guide pulleys 145, 146 in the guide tube and an
upwardly directed guide pulley 147 in the base of housing
118. The cable 141 is then guided around guide pulleys 148 at
the top of housing 118, and extends downward for connection
to a selected number of weights in weight stack 116 in the
standard manner.

The exercise arm assembly 115 comprises left and right
pivoted exercise arms 150 configured for engagement by the
user’s forearms and hands when seated on the user support.
As best illustrated in FIGS. 17 and 25, exercise arms 150 are
each pivotally mounted at their rear ends via pivot sleeves 151
rotatably engaged on left and right arm pivots 152 extending
between a pair of pivot support brackets 153 mounted at the
upper end of rear upright 119 of the stationary main frame and
defining spaced, horizontal arm pivot axes 1541, and 154R
(FIG. 25). Counterweights 155 attached to the pivot sleeves
return the arms 150 to the start or rest position of FIGS. 17,19,
21 and 23 when released by a user. A respective arm cam 156
is also attached to each pivot sleeve via mounting plate 157, as
best illustrated in FIGS. 19 and 20.

Each arm 150 has a handle or grip 158 at its forward end
configured for gripping by a user 90 with their palms facing
inward and slightly downward in the exercise start position,
as best illustrated in the front elevation views of FIGS. 23 and
30A. A lower arm or forearm pad 160 is mounted on each
exercise arm 150 at a location spaced rearward from handle
158 and is positioned for engagement by the forearm 92 of
user 90 when the user grips handle 158, as best illustrated in
FIGS. 28A, 28B, 30A and 30B. Each forearm pad 160 is
positioned on the respective exercise arm so that it faces
generally inwardly towards the opposite forearm pad and is
inclined outwardly from the upper to the lower end of the pad
in the start position of FIG. 23.

The connecting linkage 111 which translates movement of
the exercise arms 150 into rocking movement of the user
support comprises a cable and pulley linkage which is illus-
trated in detail in FIG. 27. Parts of machine 110 are omitted in
FIG. 27 to reveal the cables of linkage 111. The cables of
linkage 111 are omitted for clarity in the remaining drawings.
A first cable 162 extends from a cable anchor 164 on the right
arm cam 156, around the curved outer portion of the cam, and
downwardly around part of a first guide pulley 165R on
upright 119, around a floating pulley 166, then upwardly from
floating pulley 166 around a second guide pulley 165L on
upright 119 adjacent pulley 165R, and finally around the
curved outer portion of the left arm cam 156 to cable anchor
164 on that cam. A second cable 168 extends from an anchor
169 on the housing of floating pulley 166, downwardly
around a pulley 170 on the stationary frame at the junction
between base strut 117 and upright 119, upwardly and around
a guide pulley 172 secured to an upper portion of upright 119
below the pivot brackets 153, and finally connecting to an
anchor 174 on the rear of the upright 132 of user support
frame 127.

The user support and exercise arm pivot mounts together
with the connecting linkage define predetermined movement
paths of the exercise arms and user support during an exer-
cise. FIGS. 17, 19, 21, 23 and 25 illustrate the start or rest
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position of the lateral deltoid machine 110, while FIGS. 18,
20, 22, 24 and 26 illustrate an exercise end position. As best
illustrated in FIGS. 17, 21 and 23, the cross bar at the forward
end of the base 134 of the user support frame rests on a stop
pad 175 at the upper end of stand off post 122 in the rest or
exercise start position. The rear upright 132 of the user sup-
port frame rests against a stand off post 176 projecting from
forward pivot bracket 153 of the exercise arm assembly in the
exercise end position of FIGS. 20, 22 and 26. An exerciser
may choose to end the exercise before this stop position is
reached, if desired. As illustrated in FIG. 21, the upright 132
and back pad 138 of the user support frame are angled for-
ward at an angle of around ten degrees in the rest or start
position, and are angled rearward at an angle of around five
degrees to the vertical orientation in the end or stop position
of FIG. 22.

The exercise arms each rotate outward and upward
between the start position and the end position, while the
connecting linkage 111 simultaneously rotates the user sup-
port between the start and end positions as described above.
The start and end positions of the user support and exercise
arms are superimposed in FIGS. 31 and 32, respectively, with
the start position in solid outline and all reference numbers
ending with the letter A, and the end position in dotted outline
and corresponding reference numbers ending with the letter
B. This shows that the user support rotates through an angle of
fifteen degrees around the pivot axis 130 between the start
position and end positions shown in solid and dotted outline,
respectively, while each exercise arm 150 rotates about its
respective pivot axis 154R and 154, respectively, between a
generally forwardly extending orientation adjacent opposite
sides of the seat in the start position (see FIGS. 22,26 and 32)
and a raised, forwardly extending orientation spaced
upwardly and outwardly from the start position in the end
position (see FIGS. 23, 27, and 32). Each arm rotates through
an angle of around 70 degrees between the start and end
position, as indicated in FIG. 32. As also illustrated in FIG.
32, each lower arm or forearm pad 160 is angled outwardly at
an angle of around 23 degrees to the vertical orientation in the
exercise start position 160A, and is directed downwards in a
substantially horizontal orientation in the exercise end posi-
tion 160B.

FIGS. 28A to 30B illustrate a user 90 seated on the user
support 112 and performing a lateral deltoid exercise. In order
to use the lateral deltoid exercise machine 110, the user first
sits on the seat pad 135 with their feet engaging footrests 140
and their back and head engaging back pad 138 and head pad
139, respectively, while the moving parts of the machine are
in the exercise start or rest position of FIGS. 28A, 29A and
30A. The height of seat pad 135 may first be adjusted by the
user as needed, using telescoping adjustment mechanism
136, so that the forearms 92 line up with the arm pads 160 and
handles 158 when the forearm is bent forward at the elbow, as
best illustrated in FIG. 28A. Once the seat is at the proper
height, the user assumes a seated position with the feet placed
on the footrests and the upper torso between the arm pads 160
of exercise arms 150. They then place the back of each fore-
arm 92 against the respective arm pad 160 while grasping the
handle 158 for stabilization. While the back rests against the
back pad, the arms are then rotated upward and outward while
pressing the forearms against the arm pads 160 until the arms
extend straight out at the sides in the exercise end position, as
indicated in FIG. 30B. The user then returns the arms to the
starting position and repeats the exercise for the desired num-
ber of repetitions.

As the arms are rotated upward, they drive the cabling
system of the connecting linkage 111 so as to force the user
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support 112 to rotate rearward about pivot 130. As the user
support rotates rearward, it pulls on the cable 141 which is
linked to the weight stack 116 to provide a selected amount of
exercise resistance. As noted above, the user support upright
132 and associated back pad 138 are angled forward at an
angle of around ten degrees in the exercise start position. This
means that the user’s upper torso is also angled ten degrees
forward at the exercise start, as indicated in FIG. 30A. At this
forward position, the rear of the user’s deltoid muscle is
activated as they start to rotate their arms outward and
upward. As the arms continue to rotate upward through an
angle of about 70 degrees to the end of the exercise, the upper
torso with the back resting against the back pad rotates back-
ward through around 15 degrees. However, the user’s arms
only rotate outwards and upwards, and do not follow the back
pad rearward, since the exercise arms and handles are pivoted
to the fixed upright 119 of the stationary main frame.

In the embodiment of FIGS. 17 to 32, the user support seat
is rotated rearward as the exercise arms are rotated upward,
and the user’s arms do not follow the upper torso rearward
with the user seat rotation. The shift between these body parts
throughout the exercise alters the demand on the deltoid
muscle to shift from the rear of the muscle forward, providing
a greater range of muscle engagement during the exercise as
compared to a deltoid machine with a stationary support. The
result is a more natural feeling exercise movement that more
closely replicates the movement found in a corresponding
free weight exercise, and a more uniform exercise of the
entire deltoid muscle.

In each of the above embodiments, movement of the exer-
cise arms into an outward, raised position is translated into
rocking movement of a user support, making the exercise
more enjoyable for the user and also providing a more uni-
form exercise to the deltoid muscles. This movement also
provides a more comfortable, better feeling exercise that
enhances the user’s workout.

It should be understood that all the different elements used
in the above embodiments may be mixed and interchanged
with one another and still incorporate the essence of the above
embodiments. The exercise arms may be mounted on the
main frame, user support or connecting link. The connecting
linkage could be made adjustable and could push or pull to
urge rotation of the user support which can be made to rotate
forward or rearward. The resistance may be associated with
any of the moving parts (user support, exercise arm or con-
necting link).

It should also be noted that different types and forms of
components could be used in the above embodiments. Cables
could be replaced with belts, ropes, chains or the like, pulleys
replaced with sprockets, and tubes could be replaced with
solid rods or bars. The seat, back pad, and/or foot plate may be
made adjustable. Other types of resistance known to the art
could by used for providing exercise resistance, such as
hydraulic, pneumatic, electro-magnetic, flex rod, or rubber
band resistance devices or weight plates.

The above description of the disclosed embodiments is
provided to enable any person skilled in the art to make or use
the invention. Various modifications to these embodiments
will be readily apparent to those skilled in the art, and the
generic principles described herein can be applied to other
embodiments without departing from the spirit or scope of the
invention. Thus, it is to be understood that the description and
drawings presented herein represent a presently preferred
embodiment of the invention and are therefore representative
of the subject matter which is broadly contemplated by the
present invention. [tis further understood that the scope of the
present invention fully encompasses other embodiments that
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may become obvious to those skilled in the art and that the
scope of the present invention is accordingly limited by noth-
ing other than the appended claims.

We claim:

1. A lateral deltoid exercise machine, comprising:

a stationary main frame;

auser support pivotally mounted relative to the main frame
and adapted to support a user in a forward facing exer-
cise position, the user support being movable between
an exercise start position and an exercise end position
during a lateral deltoid exercise;

an exercise arm assembly having right and left exercise
arms each pivotally mounted relative to the main frame
for independent rotation about spaced first and second
pivot axes and configured to move outwardly and
upwardly from the respective exercise start positions to
respective exercise end positions;

a connecting linkage between the user support and exercise
arm assembly which links movement of the exercise
arms to movement of the user support; and

a load which resists movement of at least one of the exer-
cise arm assembly, the user support, and the connecting
linkage,

wherein each of the spaced first and second pivot axes are
substantially horizontal and have a substantially fore-aft
orientation, and

wherein each exercise arm includes a forearm engaging
portion, the forearm engaging portion being adapted for
engagement by a respective forearm of a user for per-
forming a lateral deltoid exercise when the user is sup-
ported in an exercise position on the user support.

2. The apparatus of claim 1, wherein the connecting link-
age includes a rigid swivel link pivotally mounted on the user
support, the rigid swivel link having left and right ends which
are respectively linked to the left and right exercise arms,
whereby rotation of one or both exercise arms results in
rotation of the user support.

3. The apparatus of claim 2, wherein the user support
rotates through a first angle when both exercise arms are
rotated and through half the first angle when only one exercise
arm only is rotated.

4. The apparatus of claim 3, wherein the first angle is in the
range from 14 to 17 degrees.

5. The apparatus of claim 2, wherein the connecting link-
age further includes left and right drive links each having an
upper end pivotally mounted on the respective left and right
exercise arms and a lower end pivotally connected to the
respective left and right ends of the rigid swivel link.

6. The apparatus of claim 5, wherein an upper left universal
joint pivotally connects the upper end of the left drive link to
the left exercise arm, a lower left universal joint pivotally
connects the lower end of the left drive link to the left end of
the rigid swivel link, an upper right universal joint pivotally
connects the upper end of the right drive link to the right
exercise arm, and a lower right universal joint pivotally con-
nects the lower end of the right drive link to the right end of the
rigid swivel link.

7. The apparatus of claim 2, wherein rotation of the left or
right exercise arm from the exercise start position toward the
exercise end position causes the respective left or right end of
the rigid swivel link to move downward, which results in
rotation of the user support.

8. The apparatus of claim 1, wherein the user support has at
least primary and secondary supports which support spaced
positions on a body of the user throughout a lateral deltoid
exercise and move together throughout the exercise move-
ment.
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9. The apparatus of claim 8, wherein the secondary support
comprises a foot plate assembly.

10. The apparatus of claim 9, wherein the user support
further comprises a back rest.

11. The apparatus of claim 8, wherein the primary support
comprises a user support seat and is configured to support the
user in a seated, substantially upright position in the exercise
start position.

12. The apparatus of claim 1, wherein the user support
comprises at least a user support seat which supports the user
in a seated position.

13. The apparatus of claim 12, wherein the user support is
pivotally mounted on the main frame for rotation about a third
pivot axis, and a vertical gravitational center line extending
through the third pivot axis extends through the user support
seat when the user support is in the exercise start position and
in the exercise end position, whereby part ofa weight of a user
is located on each side of the gravitational center line through-
out the exercise.

14. The apparatus of claim 13, wherein the vertical gravi-
tational center line is located in front of the torso of a user
seated in an exercise position on the user support in the
exercise start position.

15. The apparatus of claim 1, wherein the user support is
configured to rotate forward as it moves from the exercise
start position to the exercise end position.

16. The apparatus of claim 1, wherein the user support is
configured to rotate rearward during a lateral deltoid exercise.
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17. The apparatus of claim 1, wherein the movement of the
user support between the exercise start position and the exer-
cise end position includes a forward and rearward rocking
motion about a third pivot axis, the user support has a forward
end and a rear end, and the forward end of the user support is
linked to the load.

18. The apparatus of claim 1, wherein the user support is
pivotally mounted for rotation about a third pivot axis that is
substantially perpendicular to the spaced first and second
pivot axes.

19. The apparatus of claim 1, wherein the connecting link-
age extends from the exercise arm assembly to a portion of the
user support that is forward of the user support’s pivotal
mounting point.

20. The apparatus of claim 1, wherein the connecting link-
age extends from the exercise arm assembly to a rear portion
of the user support.

21. The apparatus of claim 1, wherein the main frame
includes a stationary upright assembly and the exercise arms
are pivotally mounted on the stationary upright assembly at a
location spaced above at least a major part of the user support.

22. The apparatus of claim 1, wherein each exercise arm
further comprises a handle spaced forward from the respec-
tive forearm engaging portion for gripping by a hand of auser
when performing a lateral deltoid exercise.

23. The apparatus of claim 1, wherein the forearm engag-
ing portion comprises an arm pad.
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